Pharmacokinetic-hemodynamic interactions between vasopressin and nitroglycerin: comparison between intravenous and cutaneous routes of nitrate delivery.
Addition of nitroglycerin (NTG) improves the hemodynamic response to vasopressin and may thus be useful in the treatment of gastrointestinal hemorrhage. We studied in the rat the influence of vasopressin on the disposition of a constant intravenous infusion of NTG and the cutaneous absorption of NTG ointment. The effect of NTG on the pharmacokinetics of vasopressin was also determined. Animals were divided into four groups: control, NTG, vasopressin and vasopressin + NTG. Infusions (or ointments) were maintained for 70 min; cardiac output and regional blood flows were determined with the microsphere technique. Both intravenous and cutaneous NTG resulted in similar hemodynamic responses. Vasopressin caused generalized vasoconstriction, while the addition of NTG reversed the deleterious systemic hemodynamic effects of vasopressin. Addition of vasopressin to NTG did not alter NTG systemic clearance nor did NTG affect vasopressin clearance. Of note, the systemic clearance of NTG was directly correlated with the cardiac output (r = 0.804), supporting a model of NTG distribution where blood vessels and/or extrahepatic tissues are the site of elimination of the drug. The marked reduction in skin blood flow by vasopressin did not decrease the steady-state plasma concentration of NTG nor the estimated cutaneous absorption rate of NTG ointment, indicating that cutaneous blood flow is not an important determinant in the absorption of NTG ointment. The skin is an appropriate route of delivery for NTG when combined with vasopressin.